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Solution by G. B. M. ZEEE, A. M„ Ph. D., Professor of Chemistry and Physics, The Temple College, Phila- 
delphia, Pa., and HON. JOSIAH H. DBUMMOND, LL. D., Portland, Me. 

Let x+y+z=s. Then (l)+(2)+(3) gives xy+xz+yz=h(a+b+c)s. .(4). 

(4) — (1) gives yz=i(b + c— a)s (5). 

(4)-(2) gives xz=i(a + c— b)s (6). 

(4)— (3) gives xy=h(a+b—c)s (7). 

(6)-f-(7) gives z/y=(a + c-b)/(a+b-c) (8). 

(8) multiplied by (5) gives ,=Ji2±g^±p)L .... (9). 

a- -i i I (a-\-b—c){b + c—a)s I (a+b—c)(a+c—b)$ _ 

Similarly, y=J ^ c _ b) , *=J 2(fe- r -c-«) --(10, 11). 

(9)+(10)+(ll) gwes Vs= vma+b _ c){a+c _ b){b+c _ a) y ■ -(12). 

(12) in (9), (10), (11) gives 
x(b->rC-a)=--y{a-\-c-b)=z{a-\-b-z)=h{2ab + 2ac-\-2bc-a 2 -b 2 -c 2 ). 

Also solved by J. M. BOOBMAN, W. H. CARTER, C. C. CROSS, LESLIE L. LOCKE, COOPER D. 
SCHMITT, ELMEB SCBXJYLEB, J. SCHEFFER, B. F. YANNEY, J. W. YOUNG, and M. A. GBUBEB. 



GEOMETRY. 

138. Proposed by JOHN M. HOWIE. Proiessor of Mathematics, The Nebraska State Normal, Peru, Neb. 
K is the middle point of any chord AB of a given circle. CD and EF are 
any two chords passing through K. CF and ED intersect AB at M and A T , re- 
spectively. Prove that KM equals KN. 

I. Solution by G. B. M. ZEEE, A. M., Ph. D., Professor of Chemistry and Physics, The Temple College, Phil- 
adelphia, Pa.; P. S. BEBG, B. So., Larimore, N. D.; and F. B. FILLMAN, Chester. Fa. 

Case I. N and M within the circle. 
A DKN/ A CKM=DK.NK/CK.MK. ... (1). 
A EKN/ a FKM=EK.NK/FK. MK....{2). 
A CKM/ a EKN^--CM. CK/EN.EK. ... (3). 
Multiplying (1) by (3), 

a DKN _ DK. NK. CM _ DN 

a EKN ~ MK.EN.EK ~ EN' " " " C }l 

Multiplying (2) by (3), 

a CKM __ NK. CM.CK _ CM 

A FKM ~ EN. FK.MK~FM"" C } ' 
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From (4) and (5), 
NK/MK=DN.EK/DK.CM . . . . (6). 
NK/MK=EN.FK/CK.FM. . . .(7). 

Multiplying (6) by (7), 

NK* _ DN.EN.EK.FK 
•'• MK' ~~ CM.FM.DK.CK' ' * C )- 

But EK.FK=DK.CK=AK~ . 

DN.EN=BN.AN=(BK-KN)(BK+KN)=BK*-KNK 

CM. FMr=A M. MB={BK-MK){BK+ MK)=BK* -KM* . 

NK* _ BK*-NK~ 
•'• MK*~ BK*-MK* ' 

. •. NK'.BK* - NX* . MK* =MK* . BK* - NK* . MK* . 
.-. NK*.BK*=MK*.BK*. 
.-. NX=MK. 

Case II. N and M without the circle. 
aDKN/ aCKM=DK.NK/CK.MK. . . . (9). 
A FKN/ A EKM=^FK.NK/EK.MK. . . . ( 10). 

Z.KDN is the supplement of /.FDK and therefore the supplement 
QflKEC. 

.-.A EKM/ A DKK^KE.ME/KD.KD .... (11). 
Multiplying (9) by (11), 

aEKM _ ITK.KE.ME _ME „ 

ackm~~nd.ck.mk —mc"" K) - 

Multiplying (10) by (11), 

aFKN _FK.NKME _NF 

a DKN ~~~ KD.1TD.MK ~~ND'" U h 

From (12) and (13), 
NK/MK^ND.CK/MC.KE. . . . (14). 
NK/MK=NF.KD/FK.ME. . . .(15). 
Multiplying (14) by (15), 

KK* ND.NF.CK.KD N~D.NF NB.NA (NK-BK)(NK+BK) 



MK*~ MC.ME.FK.KE~' MC.-ME MB. MA (M K-BK){MK+BK) 
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NK*-BK> 
'~ MK*-BK* ' 

.-. N'K i .MK i -NK i .BK i =^NK !1 .MK i -MK !i .BK i . 
.-. JVK 2 . J BK 2 =MK 2 ..BK 2 . 
.-. iVK=MK. 

II. Solution by F. E. MILLEE, A. M., Professor of Mathematics, Otterbein University, Westville, Ohio, and 
P. C. CULLEN, Indianola, Neb. 

K the mid-point of chord AB, and CD and EF chords through K. 

To prove that the joins OF and ED meet AB equidistant from K. 

Through A and B draw circles C'=C and produce CD and EF to C'and F'. 

From symmetry we see that FO and F'C meet AB 
equidistant from K and are parallel. 

IEDC=/.EFC=IEF'C and hence EDC'F are 
concyclic. Then is F'C and ED meet in M, MD.ME= 
=MC'.MF', or the tangents from M to the circles C and C" 
are equal and therefore M is on the radical axis, i. e. on AB. 

.-. NK=MK. 

Again by projection. 

Project circle C on a plane through AB so that the 
projection of HG perpendicular to AB may have the pro- 
jection of K as its mid-point. Then the circle becomes an 
ellipse with K as center and CD and EF as diameters, and 
ED and FC meeting the major axis AB equally distant from the center K. But 
points on AB are not changed by the projection. Therefore N and M are always 
equidistant from K. 

A second solution by Analytical Geometry was furnished by Professor Zerr. 




CALCULUS. 



104. Proposed by M. E. GBABEB, Heidelberg University, Tiffin, Ohio. 

Find the differential equation corresponding to j/(l— * s )+i''(l— 3/ s ) 
=[a(x-y)~\. 

Solution by G. B. M. ZEBB, A. M., Ph. D., The Temple College. Philadelphia, Pa.; C00PEB D. SCHMITT, A. 
M„ University of Tennessee, Knoxville, Tenn.; and the PBOPOSEB. 

y{l-x*)+i/(l-y*)=a(x-y). . . .(1). 
xdx/ l /(l-x- i )+ydy/ l /(l-y i )=a(dy-dx). . . .(2). 
Eliminating a between (1; and (2) and reducing we get 

{xy-l-f/la-x^Cl-y'mV^-y^dx 
^{xy-l-x/ttl-x^il-y'MT/tl-x^Jy. 

.-. dx/dy^/il-x^/^/il-y*). 



